Development of a pyrosequencing approach for rapid screening of rifampin, isoniazid and ethambutol-resistant Mycobacterium tuberculosis.
The need to minimize the transmission of drug-resistant Mycobacterium tuberculosis requires rapid identification procedures. To develop a pyrosequencing approach for rapid screening of rifampin, isoniazid and ethambutol-resistant M. tuberculosis based on characterization of resistance-associated hot mutations. Three pairs of PCR primers and three pyrosequencing sequencing primers for detecting mutations at codon 526 and 531 of the rpoB gene, codon 315 of the katG gene, and codon 306 of the embB gene were chosen. The sensitivity of the pyrosequencing approach was determined by assaying PCR products generated from 10-fold serial dilutions of the DNA from the H37Rv strain. The efficacy of the pyrosequencing approach was evaluated by analyzing clinical isolates with a known antibiotic phenotype. Resistance-associated hot mutations could be determined within 2 h after PCR amplification using pyrosequencing. About 45 fg DNA per reaction was required to obtain sufficient PCR products to produce a clear, accurate pyrosequencing pattern. No mutations were found in all 20 drug-susceptible clinical isolates, while all isolates with mutations showed corresponding drug resistances. This pyrosequencing approach can be used for rapid screening of rifampin-, isoniazid- and ethambutol-resistant M. tuberculosis prior to standard drug susceptibility testing.